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indeed been forced to content himself with an indirect method of verification. But in the following investigation of A. Smith* the eliminations are effected with comparatively little trouble.
In addition to (4) and (7), we know that
To,         0.9-1                                                                           /TA\
l* + m* + n-=\...............................(10)
To find the equation to the envelope, we have to differentiate these equations, making I, m, n, v vary. Eliminating the differentials by the method of multipliers, we obtain the following:—
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The equations (11), (12), (13) multiplied by I, m, n respectively, and added,
give
v=A.....................................(15)
The same equations, squared and added, give
x- + y* + & = A* + Bjv. If we put r2 for a? + y* + zz, and for A the value just found, we obtain
B = v(i*-i?)...............................(16)
If these values of A and B be substituted in (11),
x~lv or
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'->-*«!»...............................(17)
If we substitute this value of I, and the corresponding values of m, n in (4), we get
>______'         i   i______' y    _|_ \_______L__ —- nj2 __ ___ _i_ __J_    i_____
whence
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as the equation of the wave-surface. By (6) equation (11) may be written
from which and the corresponding equations we see that the direction (*, y, z) lies in the same plane as (/, m, n) and (X,, p, v).    Hence in any tangent plane
* C'amb. Trans, vi. 1835.quations (5), (8) is symmetrical as between (X, p, v) and (/, g, h) proves that the two directions of vibration corresponding to a given (I, m, n) are perpendicular to one another.
